INTRODUCTION
Heroin dependence is a major cause of morbidity and mortality and a worldwide problem that substantially increases HIV transmission all around the world, including Turkey. Abstinence-oriented symptomatic treatment has been the most commonly offered treatment option in Turkey until the end of 2009. Starting in 2010, a buprenorphine/ naloxone combination was approved by the Turkish Ministry of Health for use in heroin dependent patients as a maintenance treatment 1 . The central problem in the treatment of heroin dependency is high rates of relapse after periods of forced or selfimposed abstinence 2 . Relapse is a multi-factorial phenomenon and most likely results from a combination of various factors 3 . Variables involved in relapse include the individual characteristics of the patient, the drug and environmental reinforcements 3, 4 . Impulsivity has been related to risk taking, lack of planning, and quick decision-making 5 . Definitions of impulsivity suggest that such behaviors tend to be committed without forethought or conscious judgment, and are characterized by acting on the spur of the moment, the inability to focus on a specific task, and a lack of adequate planning 6, 7 . There is accumulating evidence from preclinical laboratory animal and clinical studies indicating that impulsive behavior might be causally linked to several distinct processes in drug addiction including the onset, maintenance, related problems and relapse [8] [9] [10] [11] [12] . High relative co-morbidity is observed between substance use disorders and Axis I and Axis II psychiatric disorders from the impulse control spectrum, i.e. antisocial personality disorder 13 . Moeller et al. 14 have found that the most marked difference in characteristics between substance users and control subjects is a high level of impulsivity in substance users. It has also been suggested that impulsivity is a temperamental risk factor for substance use 15 and might be a fundamental mechanism in both the onset of excessive substance use 16 and relapse 17 . Impulsivity has also been found to be a high-risk factor for early substance use, and related to the severity of drug abuse and treatment retention 18, 19 . Impulsivity may also serve as a moderator of the relationship between substance-use behavior and substance-use outcomes, such as substance userelated problems [20] [21] [22] . Impulsivity might contribute significantly to the risk of suicide attempts in substance-dependent patients 23 , may interrupt their outpatient or inpatient treatment 24 and may mediate the effects of substance use on aggression 25 . Aggressiveness has been defined as an overt behavior, which intends to inflict damage on another individual. Although aggressive acts are state phenomena, trait aggressiveness refers to a disposition to behave aggressively across various situations and over repeated occasions 26 . A strong relationship of substance use disorders with aggression has been demonstrated 27 . The association between substance abuse and aggressiveness is undoubtedly complex, but a series of investigations with first graders revealed that boys who were identified by teachers/peers as more aggressive were more likely to use drugs in the future 28 . Early aggressive behavior was found to be predictive of later substance abuse 29 . In addition, conduct disorder symptoms have been observed to begin some years before regular drug use 30 . In conclusion, there is some evidence suggesting that aggressive personality traits may predate addictive behavior. Aggression is considered as a distal risk factor predisposing to the development of suicidal behavior in substance dependent individuals 31, 32 . Impulsivity and aggressiveness (a tendency towards aggression) are not the same constructs. According to "behavioral theory", an impulse is triggered by an environmental or inner stimulus; it stems from an alteration to homeostatic balance, and action is the direct consequence of that. Aggressiveness is a planned, premeditated act, whereas impulsive 'acting-outs' are unplanned, overwhelming and inadequate outbursts of rage and anger, which do not help anyone to reach any actual goal 33 . Nevertheless, impulsivity and aggression are usually related to each other 34 . Patients with substance use disorders are frequently associated with impulsivity that may underlie elevated levels in life-threatening types of behavior, including aggression 35 . Impulsive aggression is characterized by an inability to regulate affect as well as aggressive impulses and is highly comorbid with other mental disorders including substance abuse 36 . Consistent with this, prisoners with substance abuse had both high impulsivity and aggressiveness when compared to prisoners without substance abuse 37 . Studies also suggest that impulsive aggression may be associated with a certain subtype of substance abuse (i.e. early onset) 36 . The existing literature suggests that both impulsivity 12, 16 and aggression 33 may be multidimensional constructs and individual differences may exist across the different dimensions of these constructs, which may be related to different patterns and severities of substance use. Also both impulsivity 12 and aggression 33 might be causally linked to the relapsing nature of drug use. Opioid agonists are promising agents for the treatment of aggressive behaviours in non-addicted patients 33 . A buprenorphine naloxone combination, which was approved by the Turkish Ministry of Health in December 2009, is the only agent that is used for maintenance treatment in Turkey. Therefore, the aim of this study was to evaluate the changes in impulsivity and aggression scores among heroin dependent patients who were still using buprenorphine as a maintenance treatment and those who had relapsed at a 12-month follow-up.
METHODS

Settings and Sample
The study was conducted in Bakırköy Research and Training Hospital for Psychiatry, Neurology and Neurosurgery, Alcohol and Drug Research Treatment and Training Center (AMATEM) in Istanbul. The study was approved by the Ethical Committee of the hospital and the written consent of the patients was obtained after the study protocol was thoroughly explained.
Maintenance treatment was started in heroin dependent inpatients and the stabilization phase ended after one to two weeks. Baseline interviews with the patients were done at the end of this phase. After being discharged from the hospital, they were advised to participate in the Outpatient Treatment Program (OTP) once a week for at least one year, whereas they were obligated to come to the policlinic every month to get the buprenorphine prescribed.
Baseline Evaluation
Baseline evaluation was conducted between February 2011 and July 2011. One hundred consecutively admitted heroin-dependent inpatients without a history of any other substance dependence were considered for participation in the study. All participants fit the DSM-IV diagnostic criteria for heroin dependence. The exclusion criteria were illiteracy, mental retardation, cognitive impairment or comorbid psychotic disorders. Thus, five patients were excluded due to illiteracy and three patients due to cognitive deficits, who received a score below 25 in the Standardized Mini Mental State Examination 38 . Although none of the patients refused to participate in the study, 14 patients were excluded because they left some parts of the assessment scales blank, did not give the forms back or left the treatment program prematurely, i.e. before completing the forms. Therefore, from 100 eligible heroindependent inpatients, 78 were enrolled in the study. Baseline interviews with the study group were conducted after the stabilization period, i.e. 1-2 weeks after the last day of heroin use.
Follow-up Evaluation
Follow-up evaluation was conducted between February 2012 and July 2012. Twelve months after they were enrolled in the study, each of the 78 participants was contacted by phone to invite them to the clinic for an interview. Sixty-two (79.5%) patients could be reached by phone. All patients were invited to the clinic for a face-to-face interview. Relapse was assessed by interviewing the patient and family members and/or documents from the OTP when possible. Relapsing patients were offered immediate inpatient treatment despite the waiting list if they came to the clinic for an interview. Nevertheless, face-to-face interviews were achieved only with 52 (66.7%) patients. The remaining 10 patients could not or did not want to come to the clinic for several reasons, whereas all of them reported that they had relapsed. Only the patients that were eligible for a face-to-face interview at the end of the follow-up were included in the present study.
Although within the context of the current study, relapse was defined as the use of heroin even once within the 12-month follow-up period, those who relapsed during the 12 months were consuming heroin regularly at least in the amount of their prior use.
Measures
All patients were assessed by using a semistructured socio-demographic form. The diagnosis of heroin dependence in each participating patient was based on a clinical examination and a screening interview based on the Structured Clinical Interview for the DSM-IV (SCID-I) 39 , Turkish version 40 , conducted by a trained interviewer (CE) at baseline. Among 52 subjects interviewed face-to-face after 12 months, 23 (44.23%) were considered as relapsed and 29 (55.77%) were considered as patients in buprenorphine maintenance treatment. During interviews at the end of 12 months, a sociodemographic form which was specially designed for evaluating variables that might be related to relapse and the scales mentioned below were used.
The Barratt Impulsiveness Scale, version 11 (BIS-11)
BIS-11 6 provides a measure of trait-impulsivity. The BIS-11 is a self-reported questionnaire that asks participants to rate how often a series of statements applies to them. Cumulative scores range from 30 (low in trait-impulsivity) to 120 (high in traitimpulsivity). The BIS-11 has been shown to be reliable in both clinical and community samples, with Cronbach's alpha coefficients ranging from 0.79 to 0.83 6 . The BIS-11 has been validated in general psychiatric and normal populations as well as a group of male inmates from a maximum security prison unit 6 . The BIS-11 is structured to assess longterm patterns of behavior and has been used to assess trait levels of impulsivity across a variety of populations, including substance-dependent individuals 14, 41, 42 . A final revised version was produced in 1995 (version 11) comprising three factors: motor (behavior), attentional (cognitive) and non-planning. Evidence for these factors was found in samples of undergraduates, psychiatric inpatients and adult male prisoners 6 . The BIS-11 has been adapted to Turkish settings 43 . In the present study, Cronbach's alpha was 0.55, 0.65, and 0.71 respectively.
Buss-Perry Aggression Questionnaire (AQ)
Trait aggression was measured by the total score of the AQ and scores of the subscales including physical aggression, verbal aggression, anger, and hostility (PA, VA, A, H). Evidence for the scale's construct validity is available elsewhere 44 . The AQ has been adapted to Turkish settings 45 .
Statistical Methods
The statistical package SPSS 11.5 for Windows was used for all the analyses. Categorical variables were compared by means of chi-square statistics. We used the Student t test to compare the groups on continuous variables, since these variables were normally distributed. Logistic Regression models (Enter) were performed to evaluate variables that predict relapse. In both of these models, independent variables were subscale scores of BIS-11 and AQ. Since this study is cross-sectional, results of these regression analyses should be interpreted with precaution. The term 'predictors' in present study is used as a more general term to classify all independent variables in regression analyses, rather than describing a causal relationship.
RESULTS
Among 78 heroin dependent inpatients, 52 (66.7%) were available for interview at the end of one year. Twenty-three (44.23%) of these patients were considered to be relapsed during the previous year, whereas 29 (55.77%) were still in the maintenance treatment. Among those who relapsed, the mean time to relapse was 3.52±2.84 months (Minimum=1, Maximum=12). Mean age, duration of education, age at first substance use, marital and employment status did not differ between the relapse and remission groups (Table 1) .
Mean score of verbal aggression was lower in the relapse group (RG) than the maintenance group (MG) at baseline, whereas physical aggression and impulsivity scores were higher in the RG than the MG at the end (Table 2) . In the MG aggression (hostility) and impulsivity (motor and non-planning) were lower at the end of 12 months, whereas aggression (motor and verbal aggression) and impulsivity (attentional and nonplanning) were higher in the RG (Table 3 ).
In Logistic regression models low verbal aggression and high motor impulsiveness predicted relapse according to baseline scores, whereas according to follow-up scores anger and motor impulsiveness predicted relapse (Table 4 
DISCUSSION
The important finding of the present study was that, while aggression and impulsivity scores increased in the RG during the 12 month follow-up, they decreased in the MG. Earlier studies have showed that maintenance treatment, such as with methadone, reduces criminal and disruptive behaviours 46 . A recent study suggested that buprenorphine seemed to produce even better results than methadone in patients with prominently violent-suicidal behaviors 47 . Given the effectiveness of opioids as anti-aggressive and anti-impulsive drugs in heroin addicts and the involvement of the opioid system in modulating aggressiveness and impulsiveness, buprenorphine indeed may be the optimal drug for this form of use because of its kinetics and potency 33 . Nevertheless, these positive results in the MG may be related with patients' changed life style, improvements in the quality of life, functioning, interpersonal relationships and both physical and mental health 48 . From a neuropsychological point of view, heroin use has both short-and long-term consequences. In particular, impulse control dysfunction and negative affective states have been reported 49, 50 . The continuous intake of this substance increases levels of impulsivity and aggressiveness that return to baseline (pre-heroin) levels throughout abstinence. In heroin-dependent subjects, impulsivity and aggressiveness therefore become more intense as a result of chronic heroin exposure, rather than being a vulnerability trait 51 . Heroin use may be related to aggression and impulsivity particularly during withdrawal periods. Heroin-dependent subjects may prefer this substance because of the selfmedication dynamics, i.e. for its positive effects in managing pre-existing rage and aggressiveness 52 . Hence, it may be the case that individuals who become heroin users are more likely to show aggressiveness not because of the drug itself, but because of a pre-existing premorbid aggressive disposition, leading them to form ties selectively with heroin 53 . Nevertheless, although some have suggested that aggressiveness seems to be related more to premorbid personalities than to addiction itself 54 , aggressiveness usually is supported by impulsiveness, and may mirror the severity of opiate intoxication 55 . A recent review suggested that the aggressive behavior of heroin addicts is probably different from that of other kinds of mentally ill patients, non-opiate substance abusers and the general population, and seems to be specifically related to the degree of chronic intoxication 33 . In the present study, impulsivity scores did not differ between the groups at baseline, whereas they were higher in the RG than the MG at follow-up. The BIS-11 6 measures three subtypes of impulsiveness: cognitive (attentional) impulsiveness (inattention and cognitive instability), motor impulsiveness (motor disinhibition), and non-planning impulsiveness (lack of self-control and intolerance of cognitive complexity). Interestingly motor impulsivity decreased in the MG, whereas attentional and non-planning impulsivity increased in the RG. Also motor impulsiveness seems to be an important dimension that may be related to relapse according to both baseline and follow-up scores. In a recent study, impulsive personality was found to play a role in the onset of heroin use and, among the three factors, the motor factor appeared to have the largest effect on the age of onset of drug use 56 . The motor factor was defined as "acting on the spur of the moment" by Patton et al. 6 . Substance dependent individuals are often impaired on tasks measuring motor impulsivity 57 , which is manifested by poor inhibitory control of pre-potent responses 58 . Also impulsivity has been discussed as a potential mediator of the relationship between craving and relapse 59 . In response to stress or environmental cues, an individual with substance abuse could use the substance in a rapid unplanned action without regard to the consequences. Once the substance has been used, cravings and withdrawal may lead to continued use or dependence 60 . Nevertheless, the present study had several limitations. First of all, this study is cross-sectional, thus the causal relationship between relapse and variables such as aggression and impulsivity and factors that may mediate these relationships cannot be determined. Secondly, all measures used in the present study were self-reported. Nevertheless, we considered that the patients' self-reports and information from relatives would be valid and the patients were personally interviewed and were well known by the same interviewer (A.Y.). Moreover, impulsivity may directly interfere with the completion of the questionnaires themselves, such that the impulsive subject may give less consideration to responses than the non-impulsive subject. Introspective ratings assume that individuals have sufficient insight to rate their personality accurately. Another limitation of the present study was that all the patients were male. Male and female heroin-dependent patients may differ in their impulsive and aggressive behavior; i.e. females have been found to be more hostile than males 61 . Finally, the study group was restricted to a treatment-seeking population, and it was not possible to generalize the present findings to nontreatment groups.
At a minimum, the findings of the present study may suggest that motor impulsiveness is an important dimension that may be related to relapse among heroin dependent patients. Also maintenance treatment of these patients with buprenorphine seems to improve impulsivity and aggression. Although causal relationships were not evaluated in the present study, since both heroin and buprenorphine are opioid receptor agonists, it may be possible to suggest that these improved results in the MG might be related to changes in the patients' life style, improvements in quality of life, functioning, interpersonal relationships and both physical and mental health rather than a direct effect of buprenorphine.
